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I L I B R A R Y  U S E  O N L Y  T I T L E  O F  D O C U M E N T  

Pre-Flight Actual Weight and Balance Report 
Boilerplate Stack No. 22 
High Altitude Abort 

The actual  weight and balance report i s  a contractural requirement 
fo r  the  Boilerplate and Airframe Stacks. The data contained in t h i s  
report is t o  present the pre-flight configuration of Boilerplate Stack 
No. 22, derived from the actual  weight and balance and thrus t  vector 
alignment determinations conducted a t  White Sands Missile Range. 

NAA - %ID 

The Launch Escape System i s  ballasted t o  obtain a desired longitudinal 
center of gravity f o r  the Launch Escape Vehicle (L.E.S. and M 
combination) a t  burnout. 
includes the  Boost Protective Cover and the  Canard. 

The Launch Escape System configuration 

SID 63-l43-l@J 

The Command Module is ballasted t o  a predicted weight and center of 
gravity and presents the configuration with the actual  Earth Landing 
System ins ta l led  a t  the time of the actual weight and balance 
determination. 

P U B L l  C A T I O N  D A T E  

28 April 1965 

The Service Module data presents the resul ts  from the  Downey actual  
weight and balance determination and the changes that have occurred 
since the  Downey weighing. 

C O N T R A C T  N U M B E R  

NAS9-150 
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ACTUAL Wl3IGHT AND BALANCE REPORT 

BOIIJBPLATE STACK NO. 22 

HIGH ALTITUDE ABORT TEST 

INTRODUCTION 

This report presents t he  pre-flight mass data of Boilerplate Stack No. 22, 
derived f r o m  the actual  weight and balance determinations of the  individual 
module weighings conducted a t  White Sands Missile Range, i n  the  Vehicle 
Assembly Building between 29 March 1965 and 8 April 1965. 
were accomplished by the  use of t h e  Al4-154 Quotentimeter with the  Hl4-040 
and H14-041 Revere load cells.  The load ce l l s  were calibrated by the  Army 
Standards Lab a t  WSMR i n to  t h e  AU-154 d i rec t  mill ivolt /volt  reading 
instrument. The mill ivolt /volt  reading is  converted t o  true pounds mass on 
the  individual calculation sheets as w e l l  as corrections f o r  a i r  buoyancy. 
No gravity corrections are required t o  these readings since t h e  dead weights 
used f o r  cal ibrat ing were trimmed t o  the loca l  gravity force a t  WSMR. 

The weighings 

Attitudes of the module weighings along with the  centers of gravity derived 
from each weighing are l i s t e d  below. 

ASSENBLY CENTER OF GRAVITY 

Launch Escape Tower (Horizontal) X 
Launch Escape System (Horizontal) X 
Command Module (Horizontal) X 

Command Module Apex Cover (Single Cell) 
Comand Module (Vertical) 

LES and Command Module (Vertical) 

Y and Z 

Y and Z 
Weight (only) 

Due t o  the  Service Module w e i g h t  and balance fixtures not being provisioned 
for  use a t  WSMR, t h e  Service Module weight and center of gravity was monitored 
f o r  changes since the  Downey weighing ( re fer  t o  SID 63-U+3-U+, issued 16 March 
1965). 

Following each assembly weighing, up t o  t h e  date  of t h i s  report, all weight 
and/or center of gravity changes were monitored, plus future known changes, 
and a r e  employed i n  the determination of the mass properties f o r  the  subject 
boi lerplate  a t  launch. 

These changes a r e  noted and incorporated on page 40. 

These corrections a re  summarized on page 31 f o r  the Launch Escape *tan 
pages 34 and 37 for  the Comand Module and page 45 f o r  the  Launch Escape 
System and Cnmmand Module combination. The Gomanand Module corrections for  
the  horizontal and vertical weighings d i f f e r  due t o  the f a c t  that the  main 
parachutes were changed and the  mission sequencer was installed between the 
two weigh-. 
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Included in t h i s  report are the  actual  weighing data f o r  the Launch Escape 
,Tower and the  Coarmand Module Apex Cover. 
Protective Cover are  a l so  based on ac tua l  weighinga. 

The weights presented f o r  t h e  Boost 

A summary of the  weight, center of gravity and inertia f o r  Boilerplate Stack 
No. 22 from t o t a l  launch payload t o  Command Module a t  touchdown iS presented 
on pages 3 and 4. 
CM) have been computed f o r  0.5 second intervals  of escape motor burning t o  
burnout and a lso  include the pitch motor burning within the cycle. 
properties summary r e f l ec t s  the rotated LES, as derived from the  thrust 
vector alignment determination. 

The thrust vector alignment determinations (be-TVA and Post-TVA) are present- 
ed on pages 42 and &. 
page 45. 

The Launch Escape Systan is ballasted t o  meet a required longitudinal (Xa) 
center of gravity (Xa = 1125.0 N.5 inches) f o r  the  combined LES and CM a t  
burnout. 
page 5 and a r e  based on the je t t i son  motor burning a t  0.2 seconds intervals. 

A l l  iner t ia  data presented in the summary a r e  calculated values. A l l  weigh- 
ing~ entailed three consecutive determinations t o  establish repeatabi l i ty  
and the  results were averaged t o  derive the  mass properties. 

The mass properties for  t h e  Launch Escape Vehicle (m and 

The mas8 

The corrections t o  these weighings are indicated on 

The mass properties f& the  LES je t t i son  phase are presented on 

Curves presented depict weight versus center of gravity and inertia, plus the  
individual modules gross weight distribution. 

The weight breakdown summaries present t h e  functional groupings of s t ruc ture  
and system weights of t he  various components. 
shown t o  indicate the  difference of the  actual  weight from the  calculated 

A manufacturing var ia t ion is 

weight. 

The dimensional diagram, page 49, shows the relationship of t he  Apollo Space- 
c ra f t  Xa stations,  which has an or igin 998.7 inches below the  tangency of the 
Conanand Module structure mold l ine.  
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MASS DATA 

BOILERPLATE STACK NO. 22 
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CURVES 
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ACTUAL WEIGHT AND BALANCE 



WEIGHT AND BALANCE DATA SHEET 

I 2 S/N 20341 9950.0 -500 9450 0 

L 3 9952.0 -501 9451.0 
I . 9451.0 

LAUNCH ESCAPE SYSlM - TOWER A S S m Y  

Vehicle No. BP 22 Recorded By K. L. Beets 

lncation VAB - WSMR bate Perfommi 3-24-65 



WEIG;.TC AND BALANCE CALCULATION SHEET 

Less: Aft. Frame 
Fnd. Frame 

LAUNCH ESCAPE SYSTEM - TOWER AS-LY 

- 3 u . 4  1 083.19 -34813'7 - - 
-7.4 1205 .15 -8918 - - 

V e h i c l e  N o .  BP 22 R e c o r d e d  By K. L. Beets 

Location VAB - WSMR D a t e  Performed 3-24-65 

I WEIGHT DERIVATION I 

I I I I I 

CORRECTED WEIGHT AND CG @-Y) 523 9 - - 1 



LAUNCH ESCAPE STSTR4 

X, = 1360.01 Xa = 1083.21 

Vehicle No. BP 22 

Location VAB - WSMR 

R.acorded By K. L. Beet8 

Date Perfoxmod 3-29-65 

NASA 29 



v u d a  Ib. BP 22 

-Ma VAB - WSMR 

NET (as weighed) 

K. L. Beets --BY 
D.C. prrlorrd 3-29-65 

7500.1 L3ll.22 9834248 , 

P l u s :  Shortanes (Pane 31) 

C a m I m s D  =ran Am CQ a) 
690.5 1094.10 755476 , 

8190.6 L292.91 10589724 
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CORRECTIONS TO ACTUAL WEIGHT AND BALANCE 

LAUNCH ESCAPE SYSTEM 

B0ILE"IRpLATE NO. 22 

ITEM 

Camera Instal la t ion (Calc. ) 
Tower Fkplosive Bolts-Partial (Act. ) 
Ordnance I n s t a m t i o n  (Calc.) 
(1) Pressure Transducer (Calc. ) 
Camera Support (Act.) 
canard Ordnance Ins ta l la t ion  (Gala.) 
D u a l  Mode T o m  Feet (Act.) 
Single Mode Tower Feet (Act.) 
M. Boost Cover - "Softf1 (Act. ) 
A f t  Boost Cover - tfHardll (Act.) 

(2) Vl5-30022l-ll Brackets (Act. ) 
(1) Vl5-300l+2l-15 Barnst (Act. ) 

TOTAL LE3 CORFECTIONS 

- 
+ - 
- - 
+ + + 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 

- 

+ 
- 

WIGHT 

26.9 

0.6 
0.5 
6.5 
1 . 5  

30.2 
33.5 

270.1 
350.8 a* 7 

0.7 

4.9 

690.5 

!xNT3 
xa 

1187.1 
1085.3 
1396.7 
3205.5 
1173.0 
Ur36.O 
1088.6 
1088.6 
1102.1 
l O 5 l .  8 
U54.2 
1206.5 

1094.1 

OF GRAVITY 
Ya* I za* 

NOTE: W'he Ya and 2s centers of gravity are mitt& for the  LES 
since these centers of gravity were not obtained on the 
LES weighing. The LFS Pa and Za centers of gravity a r e  
derived from the post t h r u s t  vector aligrnnent weighing. 

31 
SID 63-w-U+W 



WEIGHT AND BALANCE DATA SHEET 

Yehiole No. BP 22 

tooation VAB - 

I I 
Xa = 1079.05 l028.k 

Reoordod By 

Date hriomwi 3-31-65 

J. F. Kassler/l(.L. Beet8 

0 3 12153 488 11665 
11659.7 



WEIGHT AND BALANCE CALCULATION SHEET 

COMMAND MDDULE - HORIZONTAL 

V e h i c l e  No. BP 23 R e c o r d e d  By J. F. Kwaler 

Location VAB - WSMR D a t e  Performed 3-31-65 

I WEIGHI AND X CENTER OF GRAVITY I 
REACT 
POINT WEIGHT DESCRIPTION 
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CORRECTIONS TO ACTUAL hlEXoHT AND BALANCE 

mND MODULE - HORIZONTAL 
BOaERpLATE NO. 22 

TOTAL HORIZONTAL CORRECTIONS 

ITEM 

+ 

Msin Battery Electrolite (1) 
psro Battery Eleetrolite (2) 

ca,mera, Lena &Mount  

A p e x  Cover -tor Cartridgas 
A p a r t  Cover ! h w t o r  A t t .  Rg's 

Camera Control Box 
Camera Generator 
A p e x  Cover Nose Probe (Act . ) 
Miasion Sequencer (Act. ) 

Jack Pad Plug8 & Patching 
G$wo rrJ!r Bax (Act.) 
Camera Cablea (3) (Act.) 
Breakdm Adapter Box (Act. ) 

0 -1OSiVe Bol t8  - h r t i k h l  

Wain Chute8 Change (Horiz./Vert.) 

7.9 
1.7 
1.5 
0.8 

15.0 
6.2 
2.3 
1.9 

35.8 
3.4 
5.3 
4.8 
2.7 
0.9 
0.5 

s9.7 

CENTER OF QUVI!l'Y 
xa 

1023.0 

ll08.5 
w.0 
1040.1 
1040 . 1 
u32.0 
1042.2 
1080.9 
1061.0 
1039.1 
1073.1 
1039.0 
1091 . 8 

1060.5 

NOTE: W h o  =In chut- installed for t h e  horisontal weight and 
balance were 0.5 pound8 heavier than the actual f l ight  
chute8 frurtallod for the vertical weight and balance. 



WEIGHT AND BALANCE DATA SHEET 

COMMAND MODULE - VERTICAL 

IETEIWINATION IDAD GROSS ZExO CORRECTED AVERAGE 
NUMBER CELL READING READING READING READING I 

1 Yel low 147ll - 
2 S/N 34210 15720 -500 15220 I 

I 

3 15718 -497 15221 
15218.3 

I 

a 

~ETEEp3zwATION IXIAI) GROSS ZERO CORRECTED AVERAGFI 
NUMBER CELL READING READING READING READING 

, 1 Blue 15271 -498 14?73 
2 S/N 3 W  15272 u773 I 

3 15266 14769 I 

14771.7 

e 

+Z 

Vehicle No. BP 22 

Location VAB - WSMR 

1 
A 

I A - A  
XI 

Becoda 

Date perrormsd 4-6-65 

J. F. Kesaler/K. L. Beets 

t9 



V e h i c l e  N o .  BP 22 

L o c a t i o n  VAB - WSMR 

WEIGHT DERIVATION 
1 

WEIGHT 

A R e d  1326.0 2858.25 -0.43 - 2857.82 

REACT LOAD AVERAGE INDICATED BUOYANCY GRAVITY 
CORRECTION CORRECTION 

L -  POINT CELL READING WEIGHT 

B Yellow 15218.3 3844.u -0.58 - 3843.55 
C mue u771.7 3730.02 -0.56 - 3729 46 L 

Recorded By J. F. Kesaler 

D a t e  Performed 4-6-65 

m 
Y 

0.0 
53.02 

=A 

-53 00 

0.59 
0.62 
0.0 
0.59 
0.59 

I WEIGHT AND Y 

'ImmNT 
- 

203788 

612% 

-197664 

-292 
- 

4 
5s36 

REACT I DESCRIPTION I poIm 

Cell Location A 

,Cell Location B 
Cell Location C 
GROSS (as w e i g h e d )  

Less: H14-017 Ring 

30.62 
5 47. 
-0.50 
0.0 
5.47 
5.76 

(El) Preas. xducer covers 
Plua:  Air Buoyancy Correctlon 

u 9 7  

23 2 

37 
57359 

57087 

- 
NET (a6 w e i g h e d )  

Plus: Shortages (&Re 37) 

lCORRECPED WEIGHT AND CG (Y-Z) 

. Z CENTER 

WEIGHT 

2857.8 
38113.6 
3729.5 
10430.9 
-470. 4 
-2.5 
6.7 

9964.7 

i-50.2 

100u* 9 

SID 63-143-14W 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

CORRECTIONS TO ACTUAL W8W.T AM) BALANCE 

C W N D  MODUUZ - VERTICAL 

BOILERPLATE NO. 22 

ITE24 

~ a i n  Battery Electrolite (1) 
psro Battery Elrctrolite (2) 
cemera, Lena &Mount 
Camera Control Box 
Camera Generator 
A p a x  C o v e r  Nose Probe (Act. ) 

Jaak Pad mugs & Patching 
Apex C o v e r  Thrwter A t t .  Ftgts 
Sy8tcrm #2 Recorder Tape (Act. ) 
C a m e r a  Cablw (Act.) 

q/LEs Esrploeive Bolts (Partial) 

TOTAL VERTICAL CORRECTIONS 

- 
+ - - 
+ + + + + 
+ + + + 
+ + 
- 
+ - 

WEIGHT 

7.9 
1- 7 

6.2 
2.3 
1.9 
3.4 
5 -3 
0.8 
3.0 
2.7 

15.0 

50.2 

CENTER 
Pa 

40.6 
46.2 
-0.8 

-27.1 
-32.1 
0.0 
0.0 
0.0 
0.0 

-39.0 
-15 5 

-0.26 

QUVITY 
za 

-13.4 
-9.3 
0.0 

-30 3 
-20.3 
0.0 
0.0 
0.0 
0.0 

16.0 
-21.4 

-7.32 



WIIGRT rlllo DATA SH8ST 
COMMAND MODULE APEX COYER 

SINGD CELL - TENSION 

Vohlclo lo. BP 22 I10cotd.d by K. L. 

Locatfom VAB - Dato Perfornd 

I I I 
I I t I t 

AVIIUCE READING 17740 . 2 
ImICATED WEIGHT A 
BUOYANCY CCRWCTION - 
GRAVITY COCLELBCTION - 
GRO6S WIGHT (.I uaighed) - 
Less: a 4 5 7  S u n g  -21.k5 

Plus: Nose Probe +1.90 

CORRECTED WEIGH" 423.98 

Plus: Thruster Rods +5.00 

38 
SID 63-I&-lAW 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORhlATION SYSTEMS DIVISION 

xa 

1042.01 

- 

WEIGHT AND CENTER OF GRAVITY SUMMARY 

Ya za 
- - 

0.58 5.69 

COMMAND M O D W  

Horizontal Weighing (Page 33) 

Vertical Weighing (Page 36) 

BOILERPLATE NO. 22 

loolci. 7 

l0014*9 

r 

COMMAND MODUU (Average) 110012.8 

39 
SID 63-l&lJtW 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

CPJTW OF GRAVITY 
xa Ya Za ITEM - + m1m .. 

a 

S/M (Actual Weight & Balance Report 
Sm 63-143-14)* 9612.0 936.5 -0.1 -7.9 

P lus :  Calc. Shockwave Barrier Ranoval + 318.5 867.0 0.0 0.0 
Less: Act. Shockwave Barrier Ramoval - 308.0 867.0 0.0 0.0 
Less: (1) Camera Battery - 7.9 929.8 62.1 -41.5 
Plus: (3) Camera Cables + 3.0 914.1 26.1 -12.6 

SEWICE MODULE CORRECTED WT. & C.G. 9617.6 936.4 -0.1 -7.9 

WEIGHT AND BALANCE SUMMARY 

SERVICE MODULE 

BOILERPLATE NO. 22 

NOTE: *Service Module t o t a l  indicated is as refarencod in the  
Domey Actual Weight and Balance Report, SID 63-143-14, 
dated 16 March 1965. 



a 
2 
B 
s; 

VBICBT AMD BALANCE DATA SHEET 

R WWCR ESCAPE sIsTpw-c(uIuIVD MODULE ConBMED 

VBICBT AMD BALANCE DATA SHEET 

WWCR ESCAPE sIsTpw-c(uIuIVD MODULE ConBMED 

+Z 

Vehicle lo. ma2 
Louation VAB - WSMR 

1 I I I I I 1 

1 I I I I I I 

SID 63-3&3-U+W 4.L 



m WEIGtPT AND BALANCE CALCULATION SHEET 

LAUNCH ESCAPE SYSTEM-COWfAND m D U L E  COMBINED 

V e h i c l e  No. BP 22 

Location VAB - WSMR 

A 

J. F. Kessler 
A 

R e c o r d e d  By 

D a t e  Performed 

I WEIGHT AUD Y - 2 CEICI'ER OF GRAVITY 

WE1- REACT 
POINT DESCRIPTION 

(13) Ross. Xducem Covers & 
clrotmd CLBlpp -3.0 

11Q" Ball Cover -0.3 
. 
P l u s :  A i r  Buoyancy Correction +lo. 2 

Y S T A  'ZMOBSWT STA 

3w974 

0. a 
0.62 -292 

30.66 197754 

-0.50 
0.0 

~ 

I I I 

0.39 ! 4 x! -1.66 



WEIGHT AND BALANCE DATA SHEET 

'LAUNCH ESCAPE sfsTEX4CRQfArJD WODIIIIE COWBINED R 

REACTION WIN" 
~ETERMINATION 

NUMBER 

1 
2 

3 
I 

* 

B C O ~ ~  J. F. KessledK. L. Beets 

Date Perfornod 4-7-65 

c (COMPRESSION) 
LOAD GROSS ZERO CORRECTED AVERAGE 
CELL READING READING READING READING 

Blue 25946 -499 25447 

S/N 342U 25934 - 25435 

25951 4 9 8  25453 
25445.0 

Vehicle No. BP 22 

location VAB - WSMR 

VWIFIED BY: -. -- 



x WEIGEfi AND BALANCE CALCULATION SHEET 

6 l t  R 
(Ref. 

LAUNCH ESCAPE S Y S T E M - C O W  WDULE COMBINED 
POST- 

Vohicle 
Ref. Axes 

Vehicle No. BP 22 

Location 

A 

J. F. Kessler 
A 

Recorded By 

Date Performed I 4 4 5  

I WEIGHT DERIVATION I 

I WEIGHT AHD Y - 2 CEUTER OF GRAVITY I 
2-NT STA 

-61.22 -326492 
30.66 19923 5 
30 . 62 196997 
3.82 69710 
4.50 23 5 
0.0 - 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CORFBCTIONS TO ACTUAL WEIGHT AND BALANCE 

THRUST VECTOR ALIGNMENT 

LAUNCH ESCAPE SYSTF24 - COMMAND MODUU 

BOILERPLATE NO. 22 

m 
-~ 

LES - Camera Installation 
LES - Camera Support 
LES - Ordnance Installation 
I;Es - Pressure Transducer 
LES - Canard Ordnance Ins ta l la t ion  
U S  - A f t  Boost Cover - ttSoftlv 
LES - M Booat Cover Doors - Vardvl 
CM - Main Battery Electrolite 
CM - pSr0 Bsttery Electrolite 
CM - Camera, Lens & Mount 
CM - Camera Generator 
CM - Camera Control Box 
CM - Camera Cables 
CM - Apex Cover Nose Probe 
CM - Jack Pad Plugs & Patching 
CM - Apax Cover Thruster A t t .  F'tg's. 
CM - System #2 Recorder Tape 

+ 
+ 
+ 
+ + + + + 
+ 
+ 
+ 
+ + + 
+ 
+ 
+ 

I +  TOTAL TVA CORRECTIONS 

WEIGHT 

26.9 

0.6 
6.5 

0.5 
1. 5 

350.8 
15*5 
7.9 
1.7 

15.0 
2.3 
6.2 
2.7 
1.9 
5 -3 
0.8 
3.0 

449.1 

CENTER OF GRAVITY 
Ya I za 

-3.7 
0.0 
0.0 
0.0 
0.0 

-1.8 
0.0 

Me6 
46.2 
-0.8 

-32.1 

-15 5 
0.0 
0.0 
0.0 

-39 0 

-27.1 

6.7 
0.4 

-1.9 
0.0 
0.8 

-4.5 
0.0 

-13.4 
-9.3 
0.0 

-20.3 
-30.3 

0.0 
0.0 
0.0 

16.0 

-21.4 

-1.66 I -3.93 



/- 
N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SECTION V 

m1m BREAKDOWN SUMMARP 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INE.WRMATION SYSTEhlS DIVISION 

ITm - 
BASIC STRUCTURE 

T o m  Assy. (Lese Insulation) 
Escape Motor Skirt 
CSUltkrd 
Towar Insulation 
Attaching Parts 

WIGHT 

(1594) 

ExpLosIvE BOLTS 

PFtOPTJLSION 

Escape Motor (Live) 
Pitch Control Motor (Live) 
Jettison Motor & Intarstage (Live) 

mcTR1cAL 

INSTRUMENTATION 

BALLAST I T I O N  

Plat -  
Banst stud8 & Nut8 
Ballast Retaining Plate 

BOOST COVER 

Forward Section - Wardtf (Including Instrumentation) 
A f t  Section - l ISoftff 

MANUFACTURING VARIATION 

301 
209 
875 
192 
17 

(5366) 

4787 
49 

530 

(93) 

(454) 

425 
26 
3 

270 
351 

(-27) 

TOTAL LAUNCH ESCAPE SYSTEM 8191 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT BREAKDOWN SUMMARY 

COMMAND MODUI.3 

BOaERPLATE NO. 22 

ITEM - 
BASIC STRUCTURE 

Structure - Less Ablator 
Ablator 

SECONDARY STRUCTURE 

Internal Ballast 
Apex Cover Ballast 
A f t  H e a t  Shield Ballast 
Equipent Racks and Supports 
Coldplates 
Tension Ties (Par t ia l )  

STABILIZATION AND CONTROL 

ENVIRONMENTAL CONTROL 

EARTH LANDING SYSTEM 

INSTRUMENTAT I O N  

ELECTRICAL POWER SYSTEM 

COMMUNICATIONS 

MANUFACTURING VARIATION 

5 u 7  
231 

1652 
62 

577 
312 
88 
20 

(435 1 

TOTAL COMMAND MODUU3 

47 
SID 63-143-14W 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT BREAKDOWN SUMMARY 

SERVICE MODULE 

BOILERPLATE NO. 22 

I T E M  
7 

B A S I C  STRUCTURE 

SECONDARY STRUCTURE 

Internal Ballast 
Tension T i e 8  (Partial) 

INSTRUMENTAT I O N  

E I J X T R I C A L  POWER SUPPLY 

REACTION CONTROL (DUMMY) 

MANUFACTURING VARIATION 

TOTAL S E R V I C E  MODULE 

I l l 0  
11 

(-34) 

9618 

48 
SID 63-u-l.4W 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

SECTION VI 

DIMENSIONAL DIAGRAM 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORhlATION SYSTEMS DIVISION 

LAUNCH 
ESCAPE 
SYSTEM 

BOILERPIATE 
STACK m. 22 

R DIMENSIONAL 
DIAGRAM 

t 

SERV I CE 
MODULE 

I 

9 . O  
, I -g+! 154.0" DIAMETER 

4 = 056. 

0 
a. 5 
1089 5 

lb9 


